Abstract: This paper assesses the evolving efficiency status of Southeast Asian (SEA) 'tiger cub' stock markets. The weak-form Efficient Market Hypothesis (EMH) is examined using daily price index data and variance ratio tests from 2000 to 2012. We also explore two diverse sub-periods of economic activity concerning the Global Financial Crisis (GFC); pre-GFC (2000 -2006) and GFC (2007GFC ( -2012. The pre-GFC test findings show that price return predictability exists in the stock markets of Indonesia, Malaysia and the Philippines. In the GFC period, the results reveal that the Indonesian stock market became less predictable, while Malaysia and the Philippines demonstrated similar pre-GFC return predictabilities. The Thai stock market followed a random walk across all periods investigated. Despite uncertainty surrounding the Association of Southeast Asian Nations (ASEAN) economic initiative, it appears that key tiger cub stock markets are becoming more weak-form efficient.
Introduction
There is general acceptance of the view that stock markets, at any level of sophistication, can make a valuable economic contribution to emerging economies and regions (Jayasuriya, 2011) . The literature (Ake, 2010; Beck and Levine, 2004; Chambet and Gibson, 2008; Enisan and Olufisayo, 2009; Hearn, Piesse and Strange, 2011; Jayasuriya, 2011; Shahbaz and Rahman, 2010) argues that emerging stock markets play a significant role alongside the banking sector, issue new financial resources to firms by facilitating higher levels of investment and allocating capital, and demonstrate a long-run relationship with economic growth. Stock markets in Southeast Asia (SEA) are generally considered 'emerging' and have grown significantly in recent times. Moreover, SEA stock markets have been regarded as one of the main contributors to economic development in the region (Financial Stability Board, IMF and The World Bank, 2011) . For instance, the Asian Development Bank (2011) reports that the percentage of stock market capitalisation to GDP in Singapore, Malaysia and Indonesia exceeded 100% at the end of 2010, while for Thailand and the Philippines, stock market capitalisation represented more than 80% of their GDP.
With the exception of the Asian Currency Crisis of 1997/98 and Global Financial Crisis (GFC) of 2007/08, SEA stock market capitalisations have been increasing rapidly since 1990 (ASEAN, 2013) . Hee Ng (2002, p. 359) lists the reasons for such rapid development as: (1) ongoing market liberalisation and reform; (2) restructuring of the private sector; (3) gradual opening of stock markets to foreign investment funds; (4) strong economic growth; and (5) privatisation of state enterprises. This growth has further been acknowledged by the Association of Southeast Asian Nations (ASEAN), which is comprised of ten member states (Indonesia, Malaysia, the Philippines, Singapore, Thailand, Brunei Darussalam, Vietnam, Cambodia, Laos and Myanmar).
Essentially, ASEAN aspires to achieve increased regional economic cooperation and financial integration in the SEA region by 2015 (ASEAN Secretariat, 2012) . The dream of having a fully cooperative and integrated market by 2015 is indeed ambitious, particularly given the alleged political, social and economic instabilities across the region. Nevertheless, various strategies for achieving this goal have, and continue to be developed (Asian Development Bank, 2013) .
Creating strong financial markets is considered to be of particular strategic importance for ASEAN policy makers. The roadmap for monetary and financial integration of ASEAN, adopted in 2003, supports an ASEAN-wide integrated financial sector that is sustained through financial services and capital account liberalisation and capital market development. There have also been attempts to achieve cooperation on customs, insurance and taxation (ASEAN, 2013) .
Across the SEA region, national governments have seen benefit in promoting national stock markets that are capable of meeting the demand for private investment capital. The remarkable success of the Singaporean stock market has contributed to positive expectations in this regard. Moreover, stock markets now exist in most SEA countries. Their existence has been facilitated by, and in turn has encouraged, economic liberalisation in the countries concerned. The existence of the various stock markets seems also to be well suited to the more liberal economic conditions upheld by ASEAN (Asian Development Bank, 2011) .
In more recent times, SEA stock markets have impressed the investment community with their resilience and speedy recovery after the GFC. Investors' enthusiasm for higher returns and opportunities for risk diversification have promptly increased the value of SEA stock markets since the GFC. Also, it is suggested that they have performed well due to strong economic fundamentals that include, but are not limited to, international trade, domestic demand and foreign direct investment (Asian Development Bank, 2013) . In fact, compared to G3 developed markets, including Eurozone, Japan and the US, SEA 'tiger cub' stock markets have displayed outstanding performance. The Thai stock market, for example, earned a 43.4% return for investors in 2011. Other impressive markets in 2011 were the Philippines (25.5%), Indonesia (32.4%), and Malaysia (35.3%) (Asian Development Bank, 2011) .
However, despite the phenomenal growth and performance of SEA tiger cub stock markets, there is no universal agreement on whether they are contributing to the financial liberalisation and economic expansion of the region. Some literature (Claessens and Fan 2002; Isimbabi 1997; Singh 1997) suggests that the creation of stock markets in emerging economies may be more political than of economic significance. As such, stock markets in SEA may not be more effective than banks as sources of investment capital because of the greater susceptibility to foreign fund overflows, interest rate hikes and foreign exchange shocks (Choong et al., 2010; Levine, 2002) .
Further, the likelihood of ASEAN achieving its dream of regional economic cooperation, financial integration and free trade in the ASEAN region remains uncertain. Though various bilateral free trade agreements have been struck, a plethora of issues remain to be considered. For instance, SEA tiger cub stock markets have at times been affected by market manipulation, excessive speculation, improper corporate governance practices, lack of market transparency, corruption and political influence (Choong et al., 2010) . The region also has potential for geopolitical instability, with ongoing territorial, religious and/or military conflicts being fought out between some of the ASEAN nations (e.g., the South China Sea border dispute and the Malaysian-Philippine 'Sabah' conflict).
Thus, a common question posed by the literature is whether emerging stock markets function efficiently in an informational sense? If SEA tiger cub stock markets are informationally or 'weak-form' efficient, then their contribution to regional economic development should be significant. If not, then this status must surely raise concerns not only about their viability but also their potential value for ASEAN and future economic initiatives. Given the importance of economic development in the SEA region and the ASEAN initiative for economic prosperity, an evolving empirical analysis regarding the weak-form efficiency of SEA tiger cub stock markets is warranted.
Our study builds on the random walk approach adopted by Guidi and Gupta (2013) in a recent investigation of the weak-form efficiency of stock markets in the SEA region. Based on Guidi and Gupta's findings, SEA tiger cub stock markets are hypothesised to be weak-form inefficient (with the exception of Thailand). However, given that their study considers a continuous observation period, with no acknowledgement of the GFC effect on the data period under investigation, there is a possibility that further empirical research may deliver contrasting results. Therefore, this paper aims to address the informational efficiency status of stock markets in four SEA tiger cub economies, namely Indonesia, Malaysia, the Philippines and Thailand, and the more established Singaporean stock market. Using daily price index data, we attempt to establish whether SEA tiger cub stock markets are weak-form efficient from 2000 to 2012 and across divergent economic conditions during the period (i.e., pre-GFC (2000 -2006) and GFC (2007 GFC ( -2012 ).
The remainder of this paper is organised as follows: Section 2 contains a brief review of the weak-form efficiency literature and establishes the research hypotheses. Section 3 outlines the data and methods required to carry out the investigation. Empirical results are presented in Section 4. The study is concluded, along with contributions, implications and recommendations for further research, in Section 5.
Literature review
The Asian Development Bank (2011) recently proclaimed that five ASEAN countries (i.e., Singapore and the new SEA 'tiger cub' countries -Malaysia, Indonesia, Thailand, and the Philippines) are of particular importance to the region due to their rapid financial liberalisation, stock market growth and ongoing economic development. An imperative condition for ASEAN member states to effectively allocate capital across the region is stock market efficiency, particularly in the informational sense. In other words, share prices should quickly and rationally reflect new information (including all past and present information), with prices moving randomly due to the unpredictability of such information (Fama, 1970 (Fama, , 1991 (Fama, , 1998 . As such, the random walk concept and Fama's (1970) weak-form Efficient Market Hypothesis (EMH) has inspired researchers to examine whether emerging SEA stock markets incorporate historical information. Numerous weak-form efficiency studies have been conducted on emerging stock markets, however, there has been limited attention placed by academics and policy makers on the dynamic tiger cub stock markets. Füss (2005) explained that rejection of the Random Walk Hypothesis (RWH) in Thailand and Indonesia was due to low capitalisation and less distinctive infrastructure within these markets. However, Füss noted that the removal of foreign restrictions and promotion of market liberalisation had assisted Thai and Indonesian stock markets to become more informationally efficient over time, specifically increasing liquidity within the markets. Hoque, Kim and Pyun (2007) examined weekly market prices from 1990 to 2004 in eight emerging Asian markets: Hong Kong, Korea, Thailand, Malaysia, Indonesia, the Philippines, Singapore and Taiwan. They employed Wright's (2000) rank and sign variance ratio (VR) test, along with Lo and MacKinlay (1988) and Chow and Denning (1993) VR tests, to study the respective markets. They found that the Taiwan and Korean markets displayed unpredictable return patterns, which is consistent with the RWH. However, Hong Kong and the other five SEA countries showed predictable patterns in the weekly return series, indicating that their markets may not be weakform efficient.
In addition, Islam, Watanapalachaikul and Clark (2007) rejected the RWH for the Thai stock market based on the runs and autocorrelation function tests. They stated that Thai financial policies and regulations, such as those concerning financial liberalisation, had generated inconsistency and tendency to produce instability with implications that the benefits of a well-functioning stock market were not being realised in the economy. Kim and Shamsuddin (2008) used daily and weekly share price data from 1990 to 2005 and employed innovative multiple VR tests based on a wild bootstrap adopted in addition to the conventional Chow and Denning (1993) VR test. The authors found that the Singaporean market was weakform efficient after the Asian Currency Crisis in 1997/98, while the other SEA tiger cub countries were discovered to be weak-form inefficient. Further, among the four tiger cub countries investigated, only the Thai market had become more weak-form efficient after the crisis. Similarly, Lim, Brooks and Kim (2008) empirically examined the effect of the Asian Currency Crisis on efficiency of Asian markets by implementing rolling bi-correlation tests across three distinct economic conditions, i.e., pre-crisis, crisis and post-crisis. The results showed that Hong Kong was the most efficient over the 14-year full sample, followed by Korea and Taiwan. However, the Asian Currency Crisis was responsible for a degree of inefficiency encountered by the investigated equity markets, specifically, Hong Kong, the Philippines, Taiwan and Malaysia. Suleman et al., (2010) applied runs, unit root, serial correlation, Ljung-Box Q-statistics and VR tests to examine the weak-form efficiency of 16 equity markets in the SEA region, using monthly price return data from 2004 to 2009. The authors concluded that all of the 16 security markets investigated were not weak-form efficient. However, the authors did not study whether SEA stock markets had progressively become more efficient over time (i.e., sub-period analysis over a larger data sample). Also, Guidi and Gupta (2013) investigated the weak-form EMH for six ASEAN stock markets: Singapore, Indonesia, Malaysia, the Philippines, Thailand and Vietnam. They employed random walk tests including the Dickey and Fuller (1981) and Kwiatkowsky, Phillips, Schmidt and Shin (1992) unit root, Lo and MacKinlay (1988) , Chow and Denning (1993) and Wright (2000) VR, runs and cointegration, using daily data from 2000 to 2011. They concluded that Indonesia, Malaysia, the Philippines and Vietnam are weak-form inefficient; enabling investors in those countries to identify mispriced assets through consideration of past price return data. However, Singapore and Thailand were found to be weak-form efficient.
Alternatively, Yu et al., (2013) conducted a study confirming weak-form efficiency by applying technical trading rules such as moving averages rules and trading range breakout rules. They examined the daily and monthly data of six Asian countries: Indonesia, Malaysia, Thailand, Singapore, Hong Kong and Japan from 1991 to 2008. The study indicated that the trading rules employed were successful in forecasting future movements in SEA tiger stock markets, with the trading range breakout rules having additional ability to predict Singaporean price returns. However, abnormal returns disappeared after transactions were taken in account (with the exception of Thailand). The study concluded that SEA countries are weak-form efficient and are becoming more efficient over time.
Overall, there has been numerous weak-form efficiency studies conducted on emerging stock markets but only a few have examined SEA tiger cub stock markets, and none of which explore the effects of the GFC. Of the limited studies conducted, the results have been mixed, which is primarily due to the period of investigation and data observations chosen, and the various methodologies employed. The limited scope, diversity and completeness of weak-form efficiency studies for SEA tiger cub stock markets is concering given the region's rapid economic development and financial market integration ambitions (e.g., the formation of ASEAN economic community by 2015), and thus justifies further empirical investigation.
Therefore, the appropriate theoretical framework for this study is the weak-form EMH and will be examined empirically using random walk tests, such as individual and multiple variance ratio tests. Empirical testing is defined by the following hypotheses:
H1: SEA tiger cub stock markets follow a random walk during normal economic conditions H2: SEA tiger cub stock markets follow a random walk during global financial crises H3: SEA tiger cub stock markets follow a random walk
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Data and methods
Data
The data sample employed in this study includes 3,390 daily price observations of five SEA tiger stock market indices: Singapore (STI), Indonesia (JKSE), Malaysia (KLSE), the Philippines (PSI) and Thailand (SETI). The data are obtained from SIRCA and cross-checked with the Wall Street Journal historical price database to ensure reliability/validity. The sample period under consideration is from 3 January 2000 to 28 December 2012. All of the index data are based on daily closing prices. The daily stock price indices returns are calculated using the continuously compounded formula. The natural log of the relative price is computed for the daily observations to produce a time series of continuously compounded returns, such that:
where and −1 represent the stock index price at time t and t-1, respectively. Note that Rt = 1n(Pt -Pt-1) = Δ1nPt.
Modifications are made to the data to ensure trading days are successive over a five day trading week (for example, Monday -Friday). Where missing data values due to public holidays and other miscellaneous market closures are evident, simple linear interpolations are carried out to provide a time trend interpretation of the missing price/s. This is performed to ensure that the time-series analysis is consistent and comparable across the price series under investigation. Further, to establish the evolution of SEA tiger cub stock market efficiency over time, the sample is divided into sub-samples, thus incorporating two distinct economic periods: 3 January 2000 to 29 December 2006 (Pre-GFC or 'Period 1') and 1 January 2007 to 28 December 2012 (GFC or 'Period 2').
3.2
Variance ratio tests 
where the corresponding variance ratio is:
A variance ratio of less than one implies that price returns of short intervals tend toward mean reversion over a longer interval. Conversely, a variance ratio exceeding one implies that price returns of short intervals are inclined to trend over a longer interval. The variance estimators may also be adjusted for bias by replacing T in Equation's (2) and (3) with
in the drift case. Thus, the variance ratio z-statistic: 
while under the m.d.s assumption the kernel estimator is:
where,
Since the variance ratio restriction holds for every q> 1, it is appropriate to evaluate the z-statistic at several selected values of q. Chow and Denning (CHODE) (1993) propose the set of VR estimates with unity, which allows us to examine the maximum value of a set of multiple variance ratio z-statistics. The p-value for the CHODE joint maximum z-statistic using m variance ratio z-statistics is bounded by the probability for the Studentized Maximum Modulus (SMM) distribution with parameter m and T degrees-of-freedom. This bound is approximated using the asymptotic SMM distribution. For a set of variance ratios z-statistics, the RWH is rejected if anyone of the estimated VRs is significantly different from one. Furthermore, Kim (KIM) (2006) offers a wild bootstrap approach to improve the small sample properties of variance ratio tests. The individual LOMAC and joint CHODE variance ratio zstatistics are computed on samples of T observations constructed by weighting the original data by mean 0 and variance 1 random variables, and using the results to form two-point bootstrap distributions of the test statistics. Bootstrap p-values are computed from the fraction of replications falling outside the bounds defined by the estimated z-statistics. Table 1 presents the summary statistic results. The average annualised return performance of SEA tiger cub stock markets outperformed that of their more developed counterpart, Singapore, in all three periods, reflecting strong growth. In the GFC period, Malaysia, the Philippines and Thailand's annualised average returns more than doubled, while Singapore's annualised average return fell. This indicates that SEA tiger cub stock markets outperformed the Singaporean stock market. This outperformance could be explained by the economic relationship shared with China, who seemingly avoided the fallout from the GFC and continued to maintain robust levels of economic growth. Arguably, Singapore stock markets may have been negatively affected by the GFC due to their economic ties with the US and Europe.
Empirical results

Summary statistics
[Insert Table 1 here]
Price volatility is reflected in the SEA tiger stock markets across the three periods by the large spread between minimum and maximum daily returns and relatively high standard deviations. Specifically, Indonesia, the Philippines, Thailand and Singapore markets displayed greater volatility during the GFC period. Only Malaysia's price returns remained relatively stable, with 0.85% standard deviations over the three periods investigated. The volatility displayed confirms that emerging market investments carry more risk than developed markets, confirming the risk-reward trade-off associated with Markowitz Portfolio Theory. Notably, Singapore displayed similar elevated volatility but did not offer the same returns provided by tiger cub stock markets.
Variance ratio tests
The VR tests are shown in Table' s 2 to 4. LOMAC, CHODE and KIM VR test findings reject H1 -H3 and more specifically, weak-form efficiency, in the Malaysian and Philippine stock markets. The findings imply that investors may be able to apply technical trading techniques to generate abnormal profits in these markets (and across various economic conditions). The findings also suggest that Malaysia and the Philippines may need to revise their market policies and regulations, as they have remained weak-form inefficient over the three periods investigated. On the other hand, VR test findings accept H1 -H3 in the Thai and Singaporean stock markets, inferring weak-form efficiency under both normal and crisis economic settings. The evidence concerning the Indonesian stock market is mixed however. VR findings reject H1 indicating a departure from randomness in the pre-GFC period, whereas the market becomes less predictable and more weak-form efficient in the GFC and combined periods, respectively; thus, accepting H2 and H3. These findings provide further insight into the effectiveness of financial liberalisation implemented across the Indonesian stock market and gives hope to the successful establishment of ASEAN economic integration, as Indonesia is one of the key ASEAN regulators. More impressively, Indonesia's stock market became more weak-form efficient during a period of heightened international market volatility and economic uncertainty.
[Insert Table 2 here] [Insert Table 3 here] [Insert Table 4 here]
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Conclusions and discussion
Although there has been limited attention provided to emerging SEA tiger cub stock market efficiency, their significance in the overall development of the SEA region should not be underestimated. Our paper aimed to address this issue by investigating weak-form SEA tiger cub stock market efficiency over time and across divergent economic conditions. The results showed that: (1) tiger cub stock markets demonstrated large risk-adjusted returns compared with the more established market of Singapore; (2) daily returns of SEA tiger cub stock indices exhibited short-order trend patterns and return predictability of varying magnitudes; (3) Singaporean and Thai stock markets followed a random walk in all periods examined. Indonesia became less predictable in Period 2 and the Combined Periods, whereas Malaysia and the Philippines demonstrated violation of a random walk in all three periods; (4) Singapore and Thai stock markets are weak-form efficient (as confirmed by Guidi and Gupta (2013) ); (5) The Indonesian stock market is becoming more weak-form efficient; and (6) Malaysian and Philippine stock markets are less weak-form efficient than their Tiger cub counterparts. A distinctive feature of this investigation concerns the time periods investigated and the methods employed. Using this approach, the investigation has shown that Malaysia and the Philippines are characterised by non-random behaviour, while Indonesia is becoming more weak-form efficient over time. Notably, the findings showed that the Indonesia stock market became weak-form efficient during the GFC period. In the case of Indonesia, it would appear that economic reforms designed to enhance the transparency and functionality of their stock market have indeed been effective, offering confidence to policy makers and investors in terms of the development of ASEAN economic integration. This paper not only extends the literature related to the assessment of weak-form market efficiency in emerging economies but has also revealed some impressive investability characteristics of SEA tiger cub stock markets, particularly Indonesia. However, the degree of weak-form market efficiency in SEA tiger cub stock markets may change over time depending on policy/regulative effectiveness and the evolution of economic progress. Future research could address this issue by carrying out evolving weak-form efficiency studies of SEA tiger cub stock markets (either collectively or individually) with application of technical trading rules and exploring dynamic statistical linkages between such markets. A greater understanding of stock market efficiency and integration in SEA will ultimately assist policy makers in delivering more optimal markets, trading policies, regulations and investment conditions. In summary, commitments have been made and earnest plans developed in the lead-up to ASEAN 2015. The empirical evidence presented in this paper reaffirms the role of stock markets in the growth of emerging countries, particularly those in Indonesia and Thailand. However, the future success of ASEAN depends on whether policy makers are able improve market policy and regulation, assist in the transition from traditional bank-based financial systems to ones that are more capital focused and flexible, resolve political, religious and military conflicts, maintain market integrity and transparency, and continuously strive for higher levels of market efficiency. Be that as it may, SEA tiger cub stock markets have potential to become more weak-form efficient over time, promote regional development and contribute to the ASEAN economic initiative. Guidi and Gupta's (2013) study. z(q) is the homoscedastic and z*(q) is the heteroskedastic-robust versions of the LOMAC and KIM tests. MV1 is the homoskedastic and MV2 is the heteroskedastic-robust versions of the CHODE test. Critical values are obtained from EViews 8. * Denotes statistical significance at 5% level. ** Denotes statistical significance at 1% level.
